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WIHD-!IUKMEL INVESTIGATION Oil’CMU3UEETOR-AIR IELETS

By W. J. Nelson and E. R. Czarnecki. .- ... _ , .,.,. , , .
:“”” ,.% . . ~ .._.. --.-
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An investigation of the ‘intern& and exter.;al :airm-:.~.
flow charaoteristlce of carburetor-air tnlets for 134uld-...
cooled engine installations hcs been conduote~ in the”- .“.,
HACA full-scale wins tunnel.”- In-oree.sed airplcno speeds
and higher oporationnl al%itudo”s have z.ugpontoti the .diffi-
cultlms in the design of air inlets that aye efficient .
over the entire fl%ght range. Effici~qt. inlets providb a
uniform velocity distribution at the c~bmwe,tur metering
venturi with high ramming pressure and a l:O”Wexternal’ ddag.

Full-scale models of two “representative pursuit air-
planes were. used in the Investigatiari of nine carbu”retor-

““.air inlets differing in shape, size, and location. . The .
inlet positions were confined to the forward se”ction .of
the. fu~OIBCOm. The effects of pro.~ollmq~ operation on the”.
inlet -chhractoristics wore doter~inod for. most of’the “in~
stallatldps. Moasureme”nts of velocity distribution,” ran,
and drag wore mado ,at air qudhtit.ies and an.glos of attabk
corresponding .t,oa wido rango of flight conditions for
each of thoso-lnlots.

..

APPARATUS AND T3!STS

A“qescrip’kiqn of the 17ACA full-scale wind tunnel and
..b.alaqceusad for these t.est.s~s given in reference .1. The
~rnozdelswere mounljed In the test -section as sho#n in flg-
.urO.”1..‘The prlncip”al dimensions og the modeli are gi;dn
ih figures”2 and 3. .+ 1(1-foot-diameter propeller, fitted
with cuffs (fig. 4), and driven by an electrlc motor was
u“se.don model A to. determine the effeet of the slipstream.. . ...m ,. . . .

The duct system ahead of the” nominal carbur.e$br 3.0ca-
tion was made In two sections; one section formed the in-
let end the diffuser and the other contained thd bend ”and
the connection with the carburetor flange. Changes in the
installation during the tests were confined to the inlet
and themditfuser. . (See figs. 5 to 15. ) All the scoops
were of conventional” des”ign o%aept scoop 5, wh.ic~ tw~sted
so” that the inlet .Waq allned with tha direction of .tho
slipstream in tho high-spood obndftion~ .

.,:. . . . .. .
“. . . .

‘.
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.. , Siqc~ no..on-glne was protided in these models, it was. .
nboessary to add a duct replacing the carburetor to pro-
vide an.ad$asteble outlet with whibh to control the air
flow through the installation. The duct installation in
model A is shown by an isometric drawing In figure 16;
in figures 17 and 18 the details of the bends ahead of the
carburetor are given for both models.

The increm6nt of drag added by each du”ct installation .,“
was determined from the difference” betwee~ force measure-.. .

. ments on the bare nodel and on the model with the “carburetor-
alr. system Installed. Theee teets were made over a range .

.. of lift coefficients from 70.2 to 0.5 at tunnel speeds of..
63.and. 100 miles per hour.

.

.The. velocity distribution and the ramming pres”sure at
thb. carburetor were obtained from meastmoments of total
and static pressuro at the flange location shown in figure
166, A arid of 29 total-.- and static-pressure tubes .of 1/16-
inch. dianeter was plaoed in the outlet to ~rovlde data for.“
tho calculations of into.rnal drag and air quantity. ..Tho
static-prossuro uoasuromonts roquirod for tho detormina-
tlon of tho critioal llach number 04 tho upper lip (t~ble

. I) of o~ch of tho Inlets and at tho ecoop-fusolago .fillots..
of scoop 5 woro obtainod by moans of l/32Jinch-diameter.“

.or-iflcos ~I16t?Fill(3<L flush with tha 6urfac06..,

Powor-on tests woro mado under con”di.tions simulating
high-spood end climbing flight to dotormino tho offoct of
tho slipstream on the. a~allablo ranfiing prossuro, tho inlet “
velocity, and tho surfaco prossuroe. At tho high-spood
lift Coofficiont of 0.1, ostimatod for tho airplano
oquippod with a 16f10+horsbpowor ongindj tho propollor .blado
anglo and V/nD.. woro calculated to.bo 60° and 2.9C, ro-

. qpoctivoly. Zn tho climb con~itlon; for’s ltft cooff~ciont
‘- of 0.5, tho calculated-hlado anglo aid V/nD wof~ 40..and

1.22, . Tho test.airspoods corrdspondlng to tho high-qp.ood
r.nd dlinb .conditlons woro-.63 and 45 mllos por hour, rospoc-

. .
tzvoly. . . . .. ..

. .. ..- . sfIJ30Ls ‘...’.
-. . .

.’

.

. . .

Ac~
J

intro.tion$ of .jlr;gioofficiont duo. to”sc:o>p “ “. . .:
.. ...

CD ‘calculat.od $,acromont nf arag cooffioiokt’;duo. to..Qx-
e.

.tornal drag “:
... ..,. . ... . .,

i.... .. . . . . .

cDi

.“
cal’culatod ~ncro%ont..of dra~”.coofftciont duo to in-

ternal clrag

. . I
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of

lift coefficient
. . ------. ... . .- -., . . .

wing area

total pressure at Oarburetm position

free-atrean total -pressure

taurface pressure

local dynatiic pressure

free-stream dynauio pressure

inlet velocity

free-strea= veloctty

air quaatity

critical ]#ach nu~ber

angle of attack

propeller bla?-e setting at 0.75 rarliue

propeller t.ianeter

speed of propeller rotation

propoller thruet

thrust coefficient (T/pVo’Da)

R13SULTS Aim DISCUSSION

A typical set of tuft observations nade at the entrance
SCOOP 3 and presented in figure 19 illustrates the im-

portance of tho inlet-velocit~ ratio vi/?o as a fundamen-

tal paraneter in the Inlet cleslgn. The tuft observations
at the low value of vi/vo = 0.21 show that the boundary

layer at the center of the scoop soparatoe fron the fuee-
lage, resulting In the forcation of a thiok layer of eddy-
ing flow at tho botton of the inlet which upsets the nain
flow into the duct. Boundary-layer separation at tho Inlet
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occurs when the inlet static pressure q. [1 - (v@d)a]

oxcoeds tho total prossuro of tho fluid in tho boundary
layer approaching the inlet. The prossuro at the inlet
varies from stagnation pressure at an inlet-velocity ratio
of zero to stream static pressure at an inlet-velocity
ratio of 1.00. The dependency of boundary-layer separa- .
tion on the inlet-velocity ratio is shown In figures 19(b)
and 19(c) in which, for v3/vo = 0.36, tho prossuro rise

at tho inlet was insufficient to cause large-scale separa-
tion and, for vi/~o = 0.53, the boundary layer entorod
tho scoop Witli no indication of unstable flow.

Although tho Inlet-yelocity ratio is ono of tho mo”st
fundamental i.nlot parameters, cliroct comparison of tho
various scoops canaot bo made on this basis alone. ht a
given Vi/V. a larger air quanttty enters tho larger. in-
lets and, conscquontly, tho duct 10SSOS, which aro primari-
ly a function of internal c~ynamlc prossuro, aro higher.
The parameter Q/v., in which Q is tho air-flow volumo,

. providos a basis for comparison of tho duct Installations
as a function of tho air-flow quantity.

Air ~low an?. Ram

Contours of total pressure (figs. 20 to 26) at the
flange location are given for all the installations test-
ed to facilitate the visualization of tile air flow at the
carburetor, The average value of the total pressure at
the carburetor is the ram~ing Freseure, which is given ae
a percentage of the free-stream dynamic pressure. Since
the static pressure was uniform in most of the teets, the
contours also approximately Indicate the velocity distri-
bution at tho metaring venturi. The ram obtained with the
better scoops on airplane A wae co~sietently lower than
that obtained with similar scoops on airplane B, as a
result of the higher bend losses that occurred at the ab-
rupt duct bend on airpla~e A, ae compared with those

.. caused by the larger radius bend on airplane B. (figs.
l~”nnd 18). -

The total-pressure distribution, which wae essential-
ly uniform for all the.protruding ecoops at low inlet-

.. velocity ratios, became increasingly irregular at higher
.. valuis .of v~/vo. The.uniformity 0$ flow at ver$ low-

flow ratios is due.ta mixing iq th~.diffuser as.a. result. .

I
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of a turbulent condition at the inlet and to the low losses
at.the dust..bsad. ..At,.inl’et-veloclty_ ratios .Yelow alout
0.30, the desirable flow uniformity is accompanied by an
undesirable 10ES of ram owing to the flow breakdown at the
duct inlet. For larger values of the Inlet-volooity ratio
from approximately 0.30 to 0.50, optimum over-all perform-
ance of the scoop is attained with a uniform velocity dist-
ribution at the carburetor and maximum ramming pressure.

As the flow through the carburetor system Is increased
with greater values of vl/vo and Q/Vo, the dqct bend .
losses become larger, tending to decrease both the flow
uniformity and the available ram. At the bend the greater
part of the energy losses occur on the inner aide of the “
turn because of separation of flow around the small inner
radius. This effect is shown for scoop 1 (fig. 20) at a

Vilvo value of 1.13 and a Q/v o value of 0.16. The pres-
sure available behind the inside of tho turn was about 20
porcont less than at the outside of tho turn, and the av-
erage ram was 78.5 porcont q. as compared with 91.5 per-
cent q. for a flow ratio of 0.05. The samo effects aro
clorrl~ shown in iiguros 21 to 24.

Au analysis of tho sourco of tho loss of ram is mado
in flbwro 27, in which the pressure in tho carburetor has
been plotted against v~/vo for Inlets 1, 3, 4, and 5.
ilccauso of diffo~cnce in inlet area, tho flow quantities
at tho samo Ialot-velocity ratios for the sovcral scoops
are diffcront.

Shcso data all sh~w th~ charactoristlc Eocroaso in .
ram with increasing inlet-voloclty ratio with tho effect
accentuated for tho large-area inlet scoops. In tho ane.ly-
sis of tho data it was assumed that tho 10SSOS in the. bond
wero proportional to tho local dynamic prossuro and, based
cn studios of bends, it was estimated that tho loss In tho
caso of tho abrupt bond in modol A would bo 40 percent q.

Tho bond 10SSOS, cnlculatod on tho forogoing assump-
tion, nro shown in figuro 270 It will bo notod that, for
tho high-flow quantity, the bond loss accounts for a largo
part of tho total loss in ram with a smnllor, moro nearly
constant amount caused b;- tho boundary-lnyor and duct loosos.
At very low inlet-velocity rn+j.os tho bond 10SSOS aro smnll
and, ae provlously montionod, tho low ram is duo to separa-
tion at tho inlet. The extent of the dissymmetry occurring
at the carburetor for the high flow ratios will largely de-

1- — .. —— .—.—
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penal on the effioienoy of the bend. ~he results indicate
that in high-altitude flight, for which case the duct ve-
locities may beoome high, extreme oare must be exereised
in the clesign of the duct to avoid large losses in ram

“ and loss in flow unifornlty. . .

The data o’btnined on sooops 6, 7, and 8, tested on
mo<.el B, are af particular interest In Demonstrating the
effect of the inlet position with reference to the fuse-
lage surface. Scoop 6 was so locatod that tho inlet area
was ontlroly .abovo tho surfaco with a narrow gutter pro-
vid.od for bypassing tho boundary layer; scoop 7 was so
rnountod that tho local surfaco of the i~lot was tangent to
tho surfe.co of tho fusolago; and inlet 8 was flush with
tho upper aontour of tho fusolago with no protruding
scoop. !l!horams obtainccl with scoops 6 ancl 7 woro both
high and about tho same (fig. 25). For tho flush inlet 8,
only 73.5 p“orcont q. wag recovorod as ran mu2 tho voloc-
it~ distribution et th~ carburetor was very irregular.
Zho prossuro at tho insido of tho turn was only about half
tho stream prcssuro, indicating a breakaway flow akoad of
tho duct inlet. IL offoct tho oxtornal strowa ovorruns
the inlet, that 1s, it fail~ to nake an efficient turn
without the guidimg action of ths protruding scoop. “On
the basis of ram and velocity distribution, scoops 6 and 7
are of equal merit; as vI1l be noted later, however, the
drag of the scoop with the gutter is higher.

..
The effect of decreasing thg h-eight of the duct in-

let while maintaining a comparable inlet area is shown in
~igurd 27. At low values of Vilvo the flat scoop has
akout the sane effectiveness as tlie scoops that protruded
farther above the surface; at high values of Vipro, how-
ever, the ram is largely decrease<.. T.hls result is attrib-
utefl to tho greater length of fuselage surface from which
the boundary layer is tr.ken, resulting in a larger percent-
a~e of the air entoriag th~ ?.uct at a reduced total preG-
eure. Additional factors contributing to the low ranls at
high-flow qu~.ntitieG aro the less favorcblo expansions in
tho &&ct diftusor and the sr.rll hydraulic raclius caused
by the flat shape with resultant Increased skin friotion.

The remzlts obtained with the unconventional annular
inlet 9 are sliown in fibgu?e 26. At angles of attaok corre-
spondin~ to the high-speed condition, this inlet has char-
acteristics comparable with the best protruding scoops.
At hiGh nngles of attack, however, owing to the shielded
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position of the Inlet above the propeller spinner and to0..
the tendency of the flow to spill out of the, top oiZ.the
cowllng, the preseure in the scoop Is greatl

) will be noted that, at an~le of attack of 12g~tkoz% ~i
)
I dropped to approximately 30 peioent of the stream pres-

sure.
1

In the case of the protruding scoop 5 (fig. 28), a
decrease of only about 5 peroent in ram oocurred over an
angle-of-attack range of 11O. Similar results were ob-
ta%ned with other protruding sooops.

The effect of the slipstream on the ranning pressure
available at the carburetor IS shown for ecoops 1 to 5 in
figure 29. At a sinulated high-speed operating condi-
tlon~ the slipstream increased the carburetor ram approx-
imately 5 percent q. for the fivo inlets tested. In the
cli~b Oondltion, a sli~htly groator increnent was ueasured.
Tho failuro to recover a larger porccntago of ran prossure
In the clinb condition nay ho accountod for by Inefficient
action of tho lowor soctlon of tho propoller cuff.

Tho inprovoaent in powor-on ram made by twisting the
inlet into the slipstream Is shown in figjjre 30. In the
high-speed condition at an inlet-velocity ratio of 0.40
an increase of approximately 3 percent q. was measured.

Drag

A su~mary of the drag data for the various carburetor-
Rir Luck lnstallatio~s is given in table 11. The incre-
ments ACD in the table are the differences between meas-
ured drag coefficients of the model with and without the
carburetor-ai.r systems and include the drag due to flow
through the outlet duct and the outlet losses. The values
of the drag increments @ven are tilerefore useful only for
comparing different scoop arrangements on the same model:
hence the values of AC3 for installations on rodel B
cannot %e compared with those on model A because of
differences In the outlet duct system. The outlet for
model A was relatively efftcient at low air-flow quanti-
ties; at Iargo values of Q/To # however, the c~rburetor
air was e:ected from the fuselage at a large angle to the
stream direction producing a turbulent roglon behiad the
.outlot -.rtthhiGh drag, On model B, the outlet duct was
unavoid~bly tortuous and a large part of the kinetic en-
erg~ of *he air flow was lost, resultlng in a high outlet
dra6.

.

—
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The evaluation of the internal and external components
of the drag has been accomplished by calculating the ener-
gy lost in the duct and deducting this quantity from the
meaenzred 4c~ . The internal drag coefficient CDi s corre-

sponding to the losses in the ducti system up to the carbu-
retor “flange, is given by the expression

.
2Q

[

r~cDi= p-J*
Q

In & similar wey the drag coefficient corresponding to the
total loss between the inlet and the outlet can be calcu-
lated by replacing the term Ec in the foregoing equation
by the value of the total pressure P.t the duct outlet.
!!he valuoe of cDi for the different carburetor lnstalla-

ti.ons are ‘given In tnblo II, in which it will be noted
that the dr~g duo to loss ahead of the cc,rburotor is small.

Tho values of tho drag coefficients corresponding to
the total internal duct 10SSOS aro not tabulated. ?hoy
wore calculated, howovor, and tho oxt~rnal drag cooffi-
cicnt iacromont CDO was obtainod by deducting tho total

Internal drag coefficient from the drag coefficient incre-
ment m~asured in the force test. An previously mentioned,
the external drag coefficients include the losses occur-
ring at the outlet and are therefore larger tb.an for nor-
mal installations with engines. The results Indicate,
with respect to measurements at low airspeeds, that the
drags of the different scoops tested are soinewhat similar
and that an efficient installation of a carburetor scoop
on a conventional pursuit airplane should not increase
the drag coefficient by more than i percent.

Compressibility

As a result of numoroue fundamental aerodynamic inves-
tigations, a techuiquo has been evolved IL which pressure
measurements at low airspeeds ~re used to estfmato tho
speed at which compressibility effects become critical.
This critical speed has been defined as the forward speed
at which the local velocity at any point on a body roachos
the spocd of sound; at epoods below tho critical a woll-
definod variaticn of prcs.suro distribution with speed occ-
urs that is accompanlod by significant drag changes.
Tho drags of the scoops as measured in this investigation .
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at 100 miles por hour may bo”fncroased oonsidorably at
higher.,~ir~l~qg .-spo.~ds.,.if thQ .Zo~al. spoo.d of sound is ap-
proached. at any point on tho scoop.

Tho method of estimating tho.critioal speed from
moasuromonts of tho prossuros at low spoods is given in

I roforonco 2. Tho valuo of tho maximum nogativo prossuro
is dotormined by moans. of surfaoo prossuro moasuromonts at
low spoods ant!!this valuo is oxtrapolatod to high Mach
numbers as in figuro 31. The critical speed is determined
by the Intersectiori of the extrapolated pressure curve
with the curve of the local speed of sound.

Exauiaation of fibgre 31 shows that the highest crit-
ical speeds will be obtained with scoops having the low-
est maxi~um nogntlve yrcssuros. The problen of deeigning
a scoop with a high oritical speed is analogoue to that of
dosignin~ an airfoil with tho sr.mo chnrr.ctorlstfcs bo-
causo, ne in tho caso of P.n airfoil, tho prossuros Fro dc-
tormlnod by iho camber of tho lip, its thic-kncss, and its
nnglo o: attack. Tho anglo of attack r.t the ecoop Inlet
is dotorminocl by tho r.mount of flow that passoo through and
,nround tho inlet wl.ich ie o-xprosaod by the r.ntio vi/v..
.Lt low Values of vi/vo the angio of ,z.ttackis high and
the converse SISO Y.olis (fig. 32). lIininum negative pres-
suree ~:ould be obtainoti. for a thic-lip scoop adjusted
tilro-agiout the flight ran~e so ae nlwa$-a to operate at its
~~-eal anglB Of at~aclc. In the unustl case, however, ad-
justable inlet scoops Lre u~d.esirable arid the optimum
ecoop becom~s a compromise for beet average operation over
the flight range, with the speclf~c reruirenent that a
critical sp~ed on the scoop lip nust e>~ceed that of the
reet of the mirplane. The compromise involved in the de-
eign of fixed-area Inlet scoope requires discarding thin
scoop lips because of their known undesirable sen~itivity
to changes in angle of r.ttack. In tho prosont investiga-
tion, sufficient thickness was provided at the scoop Ziys
to mininize the variation in pressure cllstribution with
the Ixlot-velocity rat~o.

The pro~suro distributions noasurod on tho ecoops
tested in this inveetigntion for a rango of sco,op lip
ehapos and I.nlot-velocity ratios aro s}.own in fi=-res 33
to 41. In tiho analysis of tho results for tho different
scoop modifications, the minimum ilogatlvo proseuro peaks
occur ou thn ccntours that provido tho nest un:form proe-
suro dl~tributlon. Thie uaiform prossuro difitributiOn is
associated with ehapos that aro corroctly cauberod for

.- -.—.— — ——
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tho anglo
oral, tho
ra?.lus of

of attack at whloh they aro oporatlng, In- gOn-
poak prossuree aro dooroasod by inoroaeing tho
curvaturo in tho region of nogativo prossuro.

Tho lowor peak pro”ssuros acconpanyfng tho incroasod
values of lnlot-voloclty ratio aro shown in figures 36 to
40. In tho caso of scoop-l with tho original contour, tho
peak nogativo prossuro is dooroasod fron 0.97 q. to
-0.41 go for a variation in tho inlet-voloclty ratio fron

0.34 to 1.13. This result corresponds to a chango Zn crit-
ical Hech nuubor from 0.59 to 0.74, which is oquivalont to
an incroaso in tho critical spood fron 411 to 510 nilos
pcr hour at 25,000 foot altitude. A sinilar variation of
critical spood with inlet-velocity ratio occurs for tko

othor scoops. Tho critical variation o: tho prossuro dis-
tribution on tho inlet with tho inlet-velocity ratio ~ay
lead to the use of adjustable scoops for efficient opera-
tloa over wide ranges of s~ee~L and altitude.

The effects of propeller operation on the pressure
Distribution on twisted scoop 5 are shown in figures 39
and 40. Along the left fillet, the side fro~ which tha
propeller approaches the scoop, a small decrease in the
naxirmm negative pressure was caused by the slipstream at
the stznzlated high-speed condition (fig. 39). !Che pres-
sures along the top of the scoop and in tho right fillet
were not :~rOatly affectoclD With the increased slipstream
veloclty sinulatiag tho clii~b condition (fiG. 40), a fur-
ther reduction of tho negati.vo pressures in the left fil-
let occurrod acco~paniod by slight roiluctions in the peak
prossuros on tho top and on tho right fillet. For tho
tos%s with tho inlat-velocity ratio of about 1.00, tho
peak n.ogativo psossuros occurrod on tho insido lip of tho
scoop duo to tho nogativo anglo at which tho lip was op-
orattng~

CO;?CLUSIONS :

Fron the results obtainod for eight scoops tostod in
tho full-scalo tunnel, it has been concluilocl:

1. Tho inportant t.osign paranotors that dotornino
the operational charactorietics of carburetor-air scogps
aro tho inlet-velocity ratio vi/vo and tho air-flow—
quantity Q/Vo.
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2. Flow separation ocours in tho boundary layer
ahead of the carburetor Inlet if the inlet-veleeity ratio
is ?eorecsed below about 0;30.”

3. Highest over-all inlet efficiencies occur for
values of vi/vo ‘between 0.40 aad 0.50.

4, One of the nest Inportant sources of loss of rau
and nonuniformity of flow at the carburetor is the duct
bend. !Cke veloctty at the duct bend should he rec?uced to
as low a.nagnitude as feasible.

5. Raised carburetor scoops with gutters for bypass-
ing th~ boundary layer show no important Increases in ram
over w~il-designsd SCOOTB that aro tangent to the fuselage.
The drag of tke raised scoop is hlgker.

6. Lower ram and less uniforn vglocity distribution
were obtained vith wide flat scoops at high inlet-velocity
rntlos.

.“

7. The t-rag of a well-Cesi~sed carburetor air scoop
should not exceed 1 percent of the airplane drag.

a. The minim.m negative pressuro peaks and highest
Criticfl speed nre obtained on scoop contours that IJrO-

vido a unif.>rn pressuno distribution. Zighost critical
speeds are rer.chod &t hi&h Lalot-velocity ratios.

9. The critical va,riatton of the pressure distribu-
tion on the Inlet with V~/70 may lead to tho uso of ad-
justable scoops for eff~clent operation over wido ranges
of speed and altitude.

L?.ngXoy MornorifilAoronauticnl Lcbor.story,
l~ntlonml Advisory Committee for Aoronaqtica,

Langley li’iold,Va.
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).62
.92

..15

.m

.*2

.06
7{

::~6
..96
!,15
I.0
r!.3

0.64
.Gg

1.25
1.45
1.52
1.67
logo
1.92
2,00
2.20
2.44
2849
2.61

0“77
●99

1.15
10 2
1.?6

1.5~
1.70
logo
l.tfg
2.05
2.17
,2.27
2*35
2.42
:2.47
2.52
2,56
2.63

0.69
897

1.20

0-59
995

1.20
1.40
l.~
1.73
lmtfg
1=99
2.10
2.25
2. 9

h
&
2.65

0“57
.76

!0.54
.W1

l.cn
1.17

1.00 0.83
1000
,1.15
l.q

‘1.g2

~a.—-
1●u
----

1.61

~2.22

,2.56

●93
1.10
1.24
1.37
1.52
1.62
1.73
1.91
2.04
2.17
2.a

All dimeneion8
-e in inchem 1.39

1.54
1.69
l.a
1.91
2.02

Il. 7
‘1● L
1.59
!.67

1.59
1.69
l.go

2*W

F5
3.43
3.72

1.69
1973
1.76
1.7g
1*B
1.80
1*77

1.75
l.gg
2.00
2.11
2.819
2.26
2.33
2. g

i2. 3

12.17
‘2.

f2. 1 2.24
‘2.5
2.
\‘2*5
:::

2.82

1

‘2’93
2.57
2.63
2.67
2.71

2“79

Y

%ib’eb1

2.71
I

i

I

2.75
2079
‘z”~

2.55
2.6g

1.75
1073 5.13

2.75 2;52
2.60
2.66

.313

-7

, .30
.07

I

I

I

I

%tiY, = ordinatesof center of leadiqedge radius of modified
Inletswith reepect to center of original Mp.



TABLE II

SUMKARY OE’ DRAG DATA

don at OL=O.1 OD
Inlet- e at OL=O.1

looop nrea vi/vo Q/v. ~e~~p~~eed cDi Test s eed
(EIq in. ) . (mph Y

6S 100 63 100.
1 19.8 0.49 0.067 0.0004 0.0002 0.00004 0.0004 0.0002

2 30.3 .32 ,067 .0001 .0002 .00004 .0001 .0002

3 47.3 .21 .069 .0003 ------ .00007 .0002 -----
.31 .102 .0004 ----- .00008 .0003 -----
.33 .108 .0G05 .0006 ------- ,0004 .0005
.36 .118 .CO03 ----- I .00008 ;:():; -----
.43 .141 .0003 ----- .00011 -----
.50 .164 .0007 ----- .00016 .0004 -----
.63 .174 .0010 ----- .00019 .0006 -----

4 32.7 .27 .061 ----- .0003 .00005 ------ .0003

5 26.3 .37 .068 .0003 .0003 .00003 .0003 .0003
● 54 .099 .0003 .0003 .C)OC05 .0003 .0002

6 37.1 .26 .067 ----- .0008 .00001 --.--- -----
.34 .08a ----- .0007 .00001 ----- -----
.45 .116 ----- ,0000 .00003 ----- -----

7 26.9 --- ---- ----- ----.- ------ ----- -----
.37 .06~ ----- .9001 ,Cloool ----- -----
,55 .103 ----- .0003 .00001 ----- -----
.66 .123 ----- .0005 ,00002 “---- -----

8 27.8 .42 .081 ----- .0002 .00014 ----- -----
.52 .100 ----- .0006 .00019 ----- -----

I

I . .— .- — ..-— —
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MUZ’OL- M*1 A tith carburetor ah SCoop1, as tested b tlM full-aoatiwind -1.
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Seo.tlon A

x,

& 116

:t?~

3:?
lbL
1.850
2 ● 315
2 ● 775

u
● 00
. 25
. 60

n
● 75

7.410
8.330
9.25-:

%:

Yu Y&
ro
0.200 0.250

.39’0 .315
3

5 .405
: 5 ●465
.745 .510
.qw .565
.990 ● 295

1.06q . 00
1 ● 115
1● 135
1.095
1.000

● 840
.625

~.360

9595

1
95 g

?: 65
● 3Ef5
, 2go
.165

0
E. = 0.335

E. = “o.O*

Seotlon B

1.550
2.330
3.100

1
. 2!80
.650

i?
1. 0
~.J5

5
2:tmo
2.110

6. 2bo 2.190
7.750 2.100
9.300 1.s40

10. g50 1.465
12.400 1.025
13.950 ● 535
15.500 0

‘L.E.= 0.520

‘T. E.= 0

.
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Section A s I
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Imsldaof (mot bored J&-%
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.75 .lo 88.5 67.8

l.ls ●ld V806 5VA .
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%aro ~.- Ef’feetof VI/Voamrsm witiCOoop1; pro&lm off,a = 1°.
Valuesimdl-to totalpromun. & in millimstuy of a160hol.
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7Jv~ = 0.31 mm = 26.*

Cl/v.= Omlo Qo = 06.0m sl~ohol

- .-—-- -— ----

1

v~/vo = 0.60 - = 24.*

Qh = 0.17 ~ = W.8 = =loohol

Volvo = 0.62

Q& = 0.17
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Plgure~.- MfeOt Of SlipstreamOn XWm at the 03rluretor. s
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Direction

vJvo<lmo

171gure32.- Effect of Vi/Vo on the angle of attack of the inlet lip.
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